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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[00011 The present Invention relates to a mounting structure for mounting electronic components such as a semi- 
mouStg^^K ^""^ ^ electrically conductive adhesive used for production of the 

2. Description of the Related Art 

Heretofore, in mounting a semiconductor device onto input/output terminal electrodes of a circuit board one 
often util^es the wire bonding method by soldering. In recent years, however, owing to scale reduction of a package of 
semiconductor devices and increased number of connection temiinals. an interval between the connection terminals is 
tih°nijue ""^"'"^ ^ ^"^ """'^ *° ^^'^"^ mounting with the use of a conventional soldering 

[0003] Therefore, in recent years, a method is proposed In which the semiconductor device such as an intearated 
circui chip IS directly mounted on the input/output terminal electrodes of the circuitboard for scale reduction and effec- 
so tive utilization of a mounting area. icuuwion ana eirec 

[0004] Above all, a flip-chip mounting method in which a semiconductor device is mounted facedown on a circuit 
board is regarded as being a useful method because a collective electrical connection can be established between the 
semiconductor devbe and the circuit board in addition to large mechanical strength after connection 

tSho • ^-^ ^"""^'^""S "^^t^"^' f^'-the aforesaid flip-chip mounting method, a system using an electrically conduc- 
es tive adhesive is proposed or put into practical use. 

[00061 This method is a promising method in view of both an improvement in reliability and a measure for environ- 
mental protection, due to the following two reasons. environ 
[0007] Rrstly, since the electrically conductive adhesive contains a resin material such as an epoxy resin a soft 

30 Z^^^TJ ^''^.^"^ ^9^'"^ °r thermal stress as compared with a solder, i.e. a metal m'aterial. 

30 thereby leading to an improvement in reliability. 

[00081 Secondly, since the electrically conductive adhesive mainly contains particles of silver as an electricallv con- 
ductive component, a clean mounting without the use of lead can be carried out 

[0009] On the otherhand, fora conventional structure in which an electronic component such as achip component 
or a package component is mounted onto a printed board, a structure Is Hkewlse proposed In which an electrically con- 
ducive adheswe is used in view of an improvement in reliability and a measure for environmental protection 
[0010] Thus, the mounting stmcture using an electrically conductive adhesive will be a promising method in view of 
both an improvement m reliability and a measure for environmental protection in the future 
Ik^^u u- !^°*^''*'''''®'^°""^'"9^^''"=^"''®"=*"g«"e'e«*icallyconducti^^ 
thereby hindering the practfcal use thereof. 

S^lfL^KJ"^ fet problem is a decrease in reliability of insulation caused by ion migration. The ion migration is a kind 
Of electrolytic action, and is a phenomenon of insulation breakdown that occurs between electrodes through the follow- 
ing four steps when an electrolyte such as water is present between the electrodes to which a voltage Is applied. 

Step 1 ) Elution and ionization of positive electrode metal 

Step 2) Migration of the ionized metal towards the negative electrode by application of a voltage 
Step 3) Deposition of the metal ion migrated to the negative electrode 
Step 4) Repetition of steps 1 ) to 3) 

y'Tf ^"''V^" migration phenomenon, the metal grows like a dendrite between the electrodes and 
finally the electrodes are bndged with the metal to cause an insulation breakdown. 

[0014] Silver used as a material of an electrically conductive filler of an electrically conductive adhesive has a ten- 
dency of being eluted. and is liable to cause ion migration. Further, in accordance with the further reduction in scale and 
weight of electronic apparatus in recent years, the pitch of electrodes disposed on a semiconductor device an elec- 
tronic component, or a circuit board is becoming further smaller, thereby all the more increasing the likelihood of ion 

wK°e".e?rS rdu^ck^l^dlfit^^^ *° °' ^'^'"'^ ^'^'^^ 

[001 5] Conventionally, for restraining the ion migration, the following three methods are proposed: 
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Proposal 1) Forming an electrically conductive filler with an alloy (siiver-copper. silver-palladium, or the like), 
Proposal 2) Sealing an electrically conductive adhesive with an insulating resin such as an epoxy resin, 
Proposal 3) Capturing eluted metal ions and forming them into an insoluble substance by addition of an ion-captur- 
ing agent such as an ion-exchange resin or a chelating agent to an electrically conductive adhesive. 

5 

[0016] However, these proposals involve the following disadvantages. In the proposal 1, the filler metal will be 
extremely expensive, thereby increasing the costs for producing the electrically conductive adhesive. In the proposal 2, 
addition of the sealing step necessitates an increase in the number of steps and extensive installation of additional 
equipment, thereby raising the production costs. In the proposal 3, elution of metal ions from the electrically conductive 

10 filler decreases the contact property of the electrically conductive filler to raise the connection resistance. 

[O017] Thus, though the aforementioned proposals produce an effect of restraining the ion migration, they involve 
other problems, so that it is difficult to put these proposals into practical use except for special fields. The second prob- 
lem is a rise in the connection resistance by sulfurization. Sulfurization is a phenomenon in which a metal changes to 
a substance called metal sulfide having a lower electrical conductivity by reacting with a weakly acidic gas containing 

15 sulfur, such as hydrogen sulfide or sulfur dioxide. The sulfurization seems to occur through the following steps, though 
a lot of portions thereof still remain unresolved. 

Step 1 ) Elution and ionization of a metal in a weakly acidic atmosphere 
Step 2) Generation of metal sulfide by reaction of sulfur ions and metal ions 

20 

[O01 8] As described previously, the electrically conductive filler is mainly composed of silver as a major component. 
However, since silver is extremely liable to be sulfurized, the volume resistivity of the electrically conductive adhesive 
increases when silver is sulfurized and, in accordance therewith, the connection resistance rises. Currently, few solu- 
tions to this problem have been reported, and it has been impossible to apply a mounting structure using an electrically 
25 conductive adhesive to a product of electronic components that may be possibly used in an environment, such as the 
neighborhood of a spa or a volcano, where hydrogen sulfide or sulfur dioxide is present at a relatively high concentra- 
tion. For this reason, the field of applying the mounting structure using an electrically conductive adhesive has been 
extremely limited. 

30 SUMMARY OF THE INVENTION 

[O019] Thus, a principal object of the present invention is to maintain reliability of a mounting structure using an 
electrically conductive adhesive even under a comparatively severe condition such as a condition of much humidity or 
a gas atmosphere containing sulfur. 

35 [0020] In order to achieve the aforesaid object, the present invention provides, in short, a mounting structure com- 
prising an electric structure and an electrically conductive adhesive layer disposed on said electric structure, wherein 
said electrically conductive adhesive layer contains an electrically conductive filler, and an elution preventive film is dis- 
posed on at least a part of said electrically conductive filler. Owing to this construction, the mounting structure of the 
present invention exhibits a good insulation reliability even under a high temperature and high humidity environment. 

40 This is because the elution preventive film prevents elution of metal in the electrically conductive filler even under a high 
temperature and high humidity condition, thereby fundamentally preventing the ion migration reaction. Further, the 
mounting structure of the present invention does not cause sulfurization of an electrically conductive filler and shows a 
good connection reliability even if it is left to stand in a gas containing sulfur. This is because the sulfurization reaction 
can be fundamentally prevented by prevention of the elution of the electrically conductive filler. The elution preventive 

45 film used in the present invention may be made, for example, of a thermosetting resin, a thermoplastic resin, a metal 
alkoxide. or the like. Specific examples of the thermosetting resin include phenolic resin, urea resin, melamine resin, 
furan resin, unsaturated polyester resin, diallyl phthalate resin, epoxy resin, silicone resin, polyimide resin, and others. 
Specific examples of the thermoplastic resin include vinyl chloride resin, vinylidene chloride resin, polystyrene, AS 
resin, ABS resin, methacrylic resin, polyethylene, ionomer, methylpentene resin, polyallomer, fluororesin, polyamide, 

so polyimide, polyamideimide, polyurethane, polycarbonate, polyester, polyacetal, denatured polyphenylene oxide, 
polysulfone, polyphenylene sulfide, and others. Specific examples of the metal alkoxide include silicon tetraethoxide. 
aluminum tributoxide. titanium tetrabutoxide, and others. 

[0021] Here, if the mounting structure further comprises another electric structure disposed on said electric struc- 
ture and said electrically conductive adhesive layer electrically connects said electric structure to said other electric 
55 structure, then the present invention will be especially effective, because the effect of ion migration reaction or sulfuri- 
zation of the electrically conductive filler on the connection resistance will be considerable. 

[O022] Specifically, it is sufficient if at least a part of said electrically conductive filler is exposed on a surface, of said 
electrically conductive adhesive layer, and said elution preventive film Is disposed at least on said exposed part of said 
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electncally conductive filler. More specifically described. It is sufficient It said electrically conductive adhesive layer has 
numerous holes that are In communication with each other and with a surface of said electrically conductive adhesive 
layer; at le^ a part of said electrically conductive filler is exposed to an inner surface of said holes; and said elution 
preventive film .s disposed at least on said electrically conductive filler that is exposed to said inner surface of said 
holes. This constructon allows an elution preventive film to be selectively formed only on a portion of the electrically 
conductive filler which is in communication with the surface of the electrically conductive adhesive layer and which is 
liable to be eluted. This provides the following advantage. 

[0023] If an elution preventive film is disposed on a portion of the filler that is involved in electrical connection the 
elution preventive film in some cases causes an obstacle against electric conduction. Therefore, if the elution preventive 
filnn IS present on this portion, a treatment such as pressing it along the conduction direction from outside is carried out 
to break he eluhon preventive film on this portion to ensure the electric conduction. In contrast, if the elution preventive 
fUm IS selectively disposed only on a portion where the elution is liable to occur, there will be only a limited amount of 
the elution preventive film on a portion of the filler where the electric conduction must be established therebv all the 
more improving the electric conduction. 

[0024] Further, the elution preventive film is preferably water-insoluble, because then the elution preventive film will 
no elute even under a high temperature and high humidity condition, and the decrease in the elution preventing effect 
will be less liable to occur, whereby the effect of restraining the ion migration reaction and the effect of restrairtng the 
sulf unzation of the electrically conductive filler can be maintained for a long period of time 

[0025] The water-insoluble elution preventive film that can be used in the present invention may be made for exam- 
^ ''f ""f ^ themioplastic resin, a metal alkoxide. orthe like. Specific examples of the themiosetting 

resin include phenolic resin, urea resin, melamine resin, furan resin, unsaturated polyester resin, diallyl phthalate resin 
epoxy resin, silicone resin, polyimide resin, and others. Specific examples of the thermoplastic resin include vinyl chlo- 
vlintT; "'"^ T^^J'"^^ P°'y^^«"^' AS resin. ABS resin, methacrylic resin, polyethylene, ionomer. meth- 
ylpentene resm. polyallomer, fluororesin. polyamide. polyimide. polyamideimide, polycarbonate, denatured 
polyphenylene oxide, polyphenylene sulfide, and others. Specific examples of the metal alkoxide include silicon tetrae- 
thoxide. aluminum tributoxide. titanium tetrabutoxide. and others. 

[0026] The elution preventive film is preferably insoluble in an aqueous solution containing hydrogen sulfide or sul- 
fur oxide, because then the effect of preventing the sulfurizatlon reaction will be larger. This is due to the fact ttiat even 
If hydrogen sulfide orsulfur oxide is condensed as an aqueous solution on the surface of tiie elution preventive film the 
elution preventive film does not elute. so that decrease in the elution preventive effect is unlikely to occur. 
[00271 The elution preventive film insoluble in an aqueous solution containing hydrogen sulfide or sulfur oxide 
maybe rnade. for example, of a thermosetting resin, a themioplastic resin, a metal alkoxide, orthe like. Specific exam- 
ples of the ttiermosetting resin include phenolic resin, melamine resin, furan resin, unsaturated polyester resin dialM 
phthalate resin epoxy resin, silicone resin, polyimide resin, and others.. Specific examples of the thermoplastic resin 
include vinyl chlonde resin, vinylidene chloride resin, polystyrene, AS resin. ABS resin, methacrylic resin polyethylene 
ionomer methylpentene resin, polyallomer. fluororesin. polyamide. polyimide. polyamideimide. polycarbonate dena- 
tured polyphenylene oxide, polyphenylene sulfide, and others. Specific examples of ttie metal alkoxide include sificon 
tetraethoxide, aluminum tributoxide, titanium tetrabutoxide, and ottiers. 

[0028] Here, the temn "insolubility in an aqueous solution containing hydrogen sulfide or sulfur oxide or in water" is 
used to mean ttiat it satisfies the following conditions. Namely, if the elution preventive film is formed of a resin the 
aforesaid insolubility is defined as a property such that the amount of absorbed water or aqueous solution after 24 houis 
IS less tiian or equal to 0.5 wt%. If the elution preventive film is fomned of a complex, the aforesaid insolubility is defined 
as a property such that its solubility (weight of the complex dissolved in 1 00 g of water) is less tiian 1 x 1 0'S g 

w J^^.*u*'°" preventive film preferably contains a metal complex. The metal complex is a coordination com- 
pound produced by reaction of a metal wto a complexing agent This reaction proceeds rapidly at room temperature 
Therefore, formation of a complex film on the surface of an electrically conductive filler is carried out by allowing the 
etectrica ly conductive fillerto contact with a complexing agent. The metal complex fomied on tt,e filler surface has an 
exh-emely strong coordination bond between the metal and the complexing agent, so that the metal complex is stable 
and has an exce lent close contact with the metal. This increases ttie elution preventing effect further, tfiereby producing 
a better effect of improvement in anti-lon-migration property and a better effect of improvement in anti-sutfurization - 
reaction property. Here, the ligand of the complexing agent for fonning the metal complex maybe, for example aml- 
noacetyl group, aminocarboxyl group, alkanolamine group, p-diketone group, p-ketoester group, polyamine group imi- 
dazole group, or the like. Among these, use of aminocarboxyl group or imidazole group bonded to a benzene ring is 
preferable because then the metal complex film will be insoluble in water and insoluble in an aqueous solution contain- 
ing hydrogen sulfide or sulfur oxide, ttiereby further increasing the effect of reshaining the ion migration and the effect 
of restra^iing ttie suHunzatoon reaction. Examples of such complexing agents include anthranilic acid, 2-aminopiperid- 
me galloylganic acid, potassium xanttiate, oxine, quinaldinic acid, cupferron. 4-chloro-3-mettiyl-5-nitrobenzensutonfc 
acid, salicylaidoxime. diantipyrylmethane. diethyldithiocarbamk; acid, p-dimetiiylaminobenzylidenerhodanine dimethyl- 
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glyoxime, oxalic acid, cinchonine. N-cynnamoyl-N-phenylhydroxylamine, thioacetamide, thionalide. thiourea, tetrapiie- 
nylboric acid, trimethylpiienylammonium, 1-nitroso-2-naphthol, nitron, neocupterron, bismuththiol II. p- 
hydroxypiienylarsonic acid, 8-iiydroxy-7-iodo-5-quinolinesulfonic acid, pyrogallol, 1-pyrrolidinecarbodithioic acid, phe- 
nylarconic acid, phenylthiodantoic acid, phenylfluorone, (x-furildioxime. brucine. benzidine, N-benzoyl-N-phenylhydoxy- 

5 lamine, a-benzoinoxinne. benzo[f]quinoline, 2-mercaptobenzothiazole, rhodamine B, and otiiers. 

[0030] Furthermore, the elution preventive film is not limited to a metal complex alone, and it may further contain a 
resin component. In short, it is sufficient if the elution preventive film has a function capable of preventing elution. 
[0031] Here, if the electrically conductive filler contains silver, the effect of the present invention, that is, the effect 
of restraining the ion migration and the effect of restraining the sulfurization, will be conspicuous, because silver is a 

10 substance liable to cause ion migration an sulfurization reaction. 

[0032] Examples of the aforesaid mounting structures to which the present invention can be applied include a cir- 
cuit board having electronic components mounted thereon, a circuit board having a semiconductor device flip-chip 
mounted thereon, and others. 

[0033] An adhesive of the present invention contains an electrically conductive filler, and at least a part of the elec- 
15 trically conductive filler has an elution preventive film. By this construction, a mounting structure mounted with the use 
of an electrically conductive adhesive of the present invention exhibits a good insulation reliability without causing ion 
migration even under a high temperature and high humidity environment. Further, it exhibits a good connection reliabil- 
ity without causing sulfurization of the electrically conductive filler even if it is left to stand in a gas containing sulfur. 
[0034] Here, regarding the composition of the elution preventive film, it is preferably water-insoluble, it is preferably 
20 further insoluble in an aqueous solution containing hydrogen sulfide or sulfur oxide, it preferably contains a metal com- 
plex, and it preferably contains a resin component. Furthermore, the electrically conductive adhesive preferably con- 
tains silver. 

[0035] Also, the present invention provides a method of producing a mounting structure, said method comprising 
the steps of forming an electrically conductive adhesive layer on an electric structure, said electrically conductive adhe- 

25 sive layer containing an electrically conductive filler; and forming an elution preventive film on said electrically conduc- 
tive filler that is in communication with a surface of said electrically conductive adhesive layer after said electrically 
conductive adhesive layer is hardened. The mounting structure produced by this production method can exhibit an 
effect of improving the anti-ion-migration property and an effect of improving the anti-sulfurization -reaction property 
while maintaining the electric conduction of the electric structure well by forming the elution preventive film. Further, 

30 since the elution preventive film is formed on the electrically conductive filler after the electrically conductive adhesive 
layer is hanjened, the elution preventive film does not enter an electric connection site of the electrically conductive 
adhesive layer to produce an adverse effect on the electric conduction state thereof, so that a good electric conduction 
can be ensured. 

[0036] One method for forming an elution preventive film in this manner is a process of forming a complex. The 

35 process of fonriing a complex can perform the following function. The complexing process is carried out, for example, 
by pouring a complexing agent Such a complexing process can be carried out with the use of an already-existing 
equipment, thereby eliminating the need for a new investment on equipment and inviting little increase in the production 
costs. Here, if a complex film is fomied on a contact point between electrically conductive fillers or on a contact point 
between an electrically conductive filler and an electrode metal, it may possibly deteriorate the electric conductivity of 

40 the electrically conductive adhesive and the electric characteristics of the mounting structure to some extent, since 
complexes are generally insulating. In contrast, if the production method of the present invention is used, the electrically 
conductive filler is formed into a complex after the electrically conductive adhesive layer is hardened to ensure its elec- 
tric conduction, so that only the site which is not involved in electric conduction can be formed into a complex while 
maintaining the aforesaid contact point between the electrically conductive fillers and the contact point between the 

45 electrically conductive filler and other electric structures electrically connected to the electrically conductive adhesive 
layer, as they are. Therefore, the elution preventive film can be effectively formed while ensuring the electric character- 
istics of the mounting structure, thereby giving a low connection resistance. Here, in this process, since the complexing 
agent reacts selectively to the metal portions, the elution preventive film is not formed on a site where the complexing 
process is not required, that is. the site of a resin component (binder resin or the like) of the electrically conductive adhe- 

50 sive layer or the surface of the electric structure (surface of the board or the like). Further according to the method of 
the present invention, since the complexing process is carried out after fabricating a mounting structure using an arbi- 
trary electrically conductive adhesive, the present invention can be applied to a mounting structure that uses any kind 
of an electrically conductive adhesive, so that its economic effect is large. 

[0037] Specific examples of mounting structures that can be produced by application of the present invention 
55 include a mounting structure in which another electric structure is electrically connected to said electric structure by 
said electrically conductive adhesive layer, a mounting structure in which an electronic component is mounted on a cir- 
cuit board, and a mounting structure in which a semiconductor device is flip-chip mounted on a circuit board. In partic- 
ular, if the present invention is applied to a mounting structure in which electronic components made of chip 
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as a complexing process on the mount^rstr Ic""^^^^ ^ P^°=^^^ '^^^ 

5 time required in forming an elution pSnSet^^TLl^^nZl^^^^ 

complexing process, the comDiex fi^ (J^nn nrnw^Tnt.. « . ' preventive film is formed by a 

complex, ^^t is. the rurtSTSThe boirrre"^^^^^^ °" ' ^'^^ "^^^ ''^ '"^o' a 

reacts selectively with a metal portion components, or the like, because the complexing agent 

10 BRIEF DESCHIPTION OF THE DRAWINGS 

not touched upon in the specific'^T^J/retirdr tT^^^^^^^^ -^''^'^ - 

»5 practice With reference to the accompanying drawings in whS. "''"^ P'^^*"* '"^ 

emU«trp;i::nn^^^^^^^^^ 

the%'ri:;nrn::Sf °' ^ ^'^"^ *° P-^-^Xe embodiment of 

Trasent i^vJnir ' ""'"'"'"^ ^^^'^"^^ ^'^^"^'^'"^ '° embodiment of the 

embi:;r ^" ''^'^ '^"'"^^ ^''^^ '^^^ ^ the 

F.g. 6 ,s a plan view of a test sample used in evaluation of anti-suKurization -raaction property. 

DETAILED DESCRIPTION OF THE INVENTION 

ZSgs. P-^^*^^ -''°*-"t- Of the present invention will be described wfth reference to the attached 

(First embodiment) 

iTi'ed viiw^f rii^Spo^^^^^^^^^^^ - ^'-^'-'V -duct^e adhesive. Rg. i . an 

trically conductive adhesive 1 is Trailed by "e^^^^^^^^^ ^^'-^ embodiment. THe elec- 

the electrically conductive adhesive 1 includes an' elcSS^^^^^^^^ 

an organic binder 4. wherein the electricallv conri, «m o ^ ^'"9 ®" elution preventive film 3. and 
[0042, The elu«on pretLl^llran^^maS fo^^^^^ r'"^ ' ^"^ '"^P^^^'^- 

r^ne^-r^n^^^^^^^^^^^^ 

as^viny. acetate resin, ao^c ^ij phenoxy -n^'Ther fuXrtSe%r^^^^^^^^^ 

S^loppeT'iSrS^rr^^^^^ °' ^^'^ 3°'^ ^9-c-ted Cu. Cu-Ag 

silver(Ag) is preferabE ^' ^ ^' °' °^ the volume resistivity and the materi^ costs 

SO (Second embodiment) 

• K. Refl^lttrrl^Tt^ ml^T^^^^^^^ ^ ^'^ture of a semiconductor 

example of an eLtric structure an^LSnTuS^r^^^^^^^ thjs embodiment includes a circuit boarxJ 5. which is an 

semiconductor device 6 includes an IC boa^^ aS b^^^^^ L'" ''^''^ °' ^'"^'"^ 
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9 and the bump electrodes B by the electrically conductive adhesive layer 1A. Furthermore, a sealing resin 10 is dis- 
posed in a gap between the semiconductor device 6 and the circuit board 5, thereby completing the flip-chip mounting 
structure. 

5 (Third embodiment) 

[0045] In this embodiment, the present invention is applied to a mounting structure of a chip component. Referring 
to Fig. 3, this mounting structure is constructed in such a manner that, on a surface of an electrode 12 of a circuit board 
11 constituting an example of an electric structure, there are mounted a chip resistor 13, a chip coil 14, and a chip 
10 capacitor 15 constituting an example of another electric structure. Further, an electrically conductive adhesive layer 1 A 
made of the electrically conductive adhesive 1 described In the first embodiment is disposed on the electrode 12, and 
an electric connection is established between the electrode 12 and the chip components 13, 14. 15 by the electrically 
conductive adhesive layer 1 A. 

T5 (Fourth embodiment) 

[0046] The electrically conductive adhesive 1 and the mounting structures described in the aforesaid first to third 
embodiments are characterized in that the electrically conductive filler 2 contained in the electrically conductive adhe- 
sive 1 or in the electrically conductive adhesive layer 1 A has an elution preventive film 3 in advance. In contrast this 

20 embodiment is characterized in that an elution preventive film is formed on an electrically conductive filler contained in 
an electrically conductive adhesive layer after the electrically conductive adhesive layer is formed on an electric struc- 
ture. In this embodiment, as an example thereof, the present invention is applied to an electric structure in which elec- 
trically conductive adhesive layers 1 7, 1 8 having a comb-like electrode shape are formed by the screen printing method 
on a circuit board 16, which is an example of an electric structure, as shown in Fig. 4. However, it goes without saying 

25 that the present invention can be likewise applied to an electrically conductive adhesive layer which is formed on a cir- 
cuit board in mounting various electronic components on the circuit board. Hereafter, the production method of this 
embodiment will be described. 

[0047] First, on a circuit board 1 6, electrically conductive adhesive layers 1 7, 1 8 are formed with the use of an elec- 
trically conductive adhesive which is similar to conventional ones and which does not have an elution preventive film. 
30 [0048] Next, a complexing solution is prepared by mixing a complexing agent into a solvent. Here, the blending ratio 
in the complexing solution and the type of the solvent may vary in accordance with the surface state of the electrically 
conductive filler 2 and the thickness of the elution preventive film 3 formed In a later process, so that their blending ratio 
and the type of the solvent are not particularly limited. 

[0049] Then, the circuit board 16 is immersed into the complexing solution and pulled up therefrom, followed by a 
35 heat treatment. Through this process, the elution preventive film 3 made of a metal complex is formed on a surface of 
the electrically conductive filler 2 by evaporation of the solvent. 

[0050] Hereafter, the shape of the fabricated elution preventive film 3 will be described in detail with reference to 
Fig. 5. An electrically conductive adhesive 1 constituting the electrically conductive adhesive layers 17, 18 is composed 
of a mixture of an electrically conductive filler 2, an organic binder 4, and various additives. The electrically conductive 
40 adhesive layers 17, 18 are formed by heating and hardening the electrically conductive adhesive 1 thus constructed. 
During this process, most of the components (the organic binder and the lil<e) other than the electrically conductive filler 
2 are evaporated by heating. Therefore, numerous holes 19 are formed in the electrically conductive adhesive layers 
17, 18 after the heating and hardening process by evaporation of these components (See Fig. 5(A)). 
[0051] Most of these holes 19 are in communication with each other and also in communication with a surface of 
. 45 the electrically conductive filler 2. The electrically conductive filler 2 exposed to inner surfaces of these holes 19 are 
therefore exposed to an external environment. For this reason, the electrically conductive filler 2 is liable to be eluted 
from this site. 

[0052] When the electrically conductive adhesive layers 17. 1 8 having such structural characteristics are immersed 
in a complexing solution, the complexing solution reaches to surface sites of the electrically conductive filler 2 exposed 

50 at a bottom of the holes 19 that are in communication with each other Therefore, if an elution preventive film (metal 
complex film) 3 is formed by heating the complexing solution, the elution preventive film 3 is formed within the holes 19, 
whereby the surface sites of the electrically conductive filler 2 exposed at the bottom of the holes 1 9 are covered with 
the elution preventive film 3. Thus, the elution preventive film 3 can be selectively formed only on the surface sites of 
the electrically conductive filler 2 which are liable to be eluted, so that the elution preventive film 3 is not formed at a 

55 conduction site between the electrically conductive fillers 2 or at a place where electrical connection is to be established 
between the electrically conductive filler 2 and another electric structure. 
[0053] Next, examples of the above-described embodiments will be explained. 

[0054] First, each example of the first embodiment (the electrically conductive adhesive) will be described. 
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10 



75 



25 (Example 2) 



30 



35 



40 



ELri i ^""T"," " that the elution preventive film 3 of the electrically conductive adhesive 1 

(Example 3) 

(Example 4) 

0«S of J^^^' ^ ll"^*"" °^ producing the electrically conductive adhesive 1 of this Example will be described Rrst 
and an aqueous solution containing hydmgen sulfide or sut^iroxide ^ ' 
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[0065] The temperature and the period of time for this drying process may also vary in accordance with the con- 
centration of the complexing agent in the complexing agent solution and the processed amount of the electrically con- 
ductive filler 2, so that they are not particularly limited to the above-described processing conditions. 
[0066] An electrically conductive adhesive of this example is prepared by dispersing and mixing 92 wt% of the elec- 
5 trically conductive filler 2 on which the elution preventive film 3 is thus formed, 7 of an organic binder 4 made of an 
epoxy resin, and 1 wt% of additives (dispersing agent, close contact property improving agent, and others). 

(Example 5) 

10 [0067] This Example is characterized in that the elution preventive film 3 of the electrically conductive adhesive 1 
of Example 4 is made of a metal complex of o-aminobenzoic acid instead of a metal complex of diethanolamine. 
[0068] A metal complex of diethanolamine is an ionic substance and is soluble in water and in an aqueous solution 
containing hydrogen sulfide or sulfur oxide. In contrast, a metal complex of o-aminobenzoic acid is non-ionic and is a 
metal complex defined as being insoluble in water and in an aqueous solution containing sulfur dioxide or hydrogen 

15 sulfide in the present invention. 

(Comparative Example 1) 

[0069] An electrically conductive adhesive of Comparative Example 1 was prepared in accordance with the afore- 
20 mentioned Examples 1 to 5. 

[0070] This electrically conductive adhesive is constructed by dispersing and mixing 92 wt% of an electrically con- 
ductive filler 2 made of silver (Ag). 7 w^/o of an organic binder 4 made of epoxy resin, and 1 wt% of additives (dispersing 

agent, close contact property improving agent, and others). 

[0071] An electrically conductive adhesive layer was formed by using the electrically conductive adhesive 1 of 
25 Examples 1 to 5 and Comparative Example 1 thus prepared, and evaluation and measurement were carried out accord- 
ing to the following methods. 

(1 ) Evaluation of anti-ion-migration property (water drop test) 

30 [0072] The water drop test is a test method for evaluating the migration property of a material in a short period of 
time and in a simple manner. The details of the test method are as follows. As a test sample, a construction similar to 
the structure of the circuit board described in the fourth embodiment is adopted. Namely, referring to Fig. 4 again, elec- 
trically conductive adhesive layers 17, 18 having a comb-like electrode shape are formed on a circuit board 16 by the 
screen printing method. Here, a ceramic substrate is used as the circuit board 16. The electrically conductive adhesive 

35 layers 17, 18 are disposed to oppose each other in a state of being spaced apart with a predetermined distance (400 
|im) between electrodes so that the tip ends of the electrodes are alternately arranged. At ordinary times, an electric 
current is not allowed to flow between the electrically conductive adhesive layers 17, 18. 

[0073] Deionized water is dropped on the electrically conductive adhesive layers 17. 18 thus prepared, and a DC 
voltage (IV) is applied between the two electrically conductive adhesive layers 17, 18. A period of time till an electric 
40 current flows by a short circuit between the two electrically conductive adhesive layers 17, 18, is measured to evaluate 
the anti-ion-migration property as the length of time till the short circuit. 

(2) Evaluation of anti-sulfurization -reaction property 

45 [0074] Referring to Fig. 6, a gold-plated electrode 20 is formed on a circuit board 1 9 made of a glass epoxy resin, 
and further an electrically conductive adhesive layer 21 made of an electrically conductive adhesive 1 is formed on the 
gold-plated electrode 20 by the screen printing method. Further, a O(zero) Q. resistor (temninal plating: SnPb solder) 22 
having a 3216 size is mounted on the electrically conductive adhesive layer 21 by using a mounting apparatus. Then, 
the circuit board 19 is heated for 30 minutes in an oven of 150®C to harden the electrically conductive adhesive layer 

50 21. With respect to the sample thus prepared, an initial connection resistance is measured, and then the circuit board 
1 9 is left to stand in a tightly closed tank filled with hydrogen sulfide, thereby to evaluate the anti-sulfurization -reaction . 
property by measurement of the change in the connection resistance. The test was carried out under the conditions 
with a temperature of 40°C. a humidity of 90%, and a hydrogen sulfide concentration of 3 ppm, and the period of time 
for the test was 96 hours. 

55 [0075] Table 1 shows the result of carrying out the above-described evaluation and measurement. 
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Table 1 



10 



15 





Elution preventive film 


Migration test 


Sulfurizatlon test 








Initial 


After 96 hrs. 


Examolp 1 


urethane resin 


550sec 




semQ. 


Example 2 


urea resin 


840s ec 


38mri 


55mn 


Example 3 


fluororesin 


948sec 


36mn 


40mn 


Example 4 


diethanolamlne Ag 


1116sec 


36mr2 


38mn 


Example 5 


o-aminobenzolc acid Ag 


1232sec 


36ma 


36mr2 


Example 1 6 


o-aminobenzoic acid Ag 


1229sec 


30mO, 


30mn 


Comparative Example 1 


none 


86sec 


30ma j 98mn 



so 



25 



30 



[0076] With respect to the electrically conductive adhesives 1 of Eiramniae i c • u 

as compared with Comparative Examole 1 NamelJ Tn th7l«h « ^ *° ^- following have been found out 

till the electric currem s^rts to flSTfe fonger thT^^^^^^ °' ar*-,on-migration property, the period of time 

in the anti-ion-migratlon property Ateo iSreeilu^^ol^^^^^^ T""^" ^'^'^"^ c°nfimning an improvement 
nection resistancS befor^ -ndTfter the teS wlT^^^^^^ "T"^ ^^P"^" '^o"' 

improvement in the anti-sulfurization reSo^pJopT^ °' Comparative Example 1 . thereby confinning an 

Examples ~ois7ir'''-^T- ^^^-^^^^ 

preventive film 3 is formed of bT^^7o^^ ft tllT^r """^ ^^^"^^'^^ ^- ^ ""^^^^ elution 
migrntion property. This seel trbf beclt ihe a?he J^^^^ of fhl ^' ^ '^^^ « ''^tter anti-ion- 
conductive filler 2 is increased by direct cheiScrre^^foT^ S^TJ^l r"^""'^^ ^ *° 
the elution preventive film 3 made of a metrcXTer^" °' """"P'^ ^'^'^^'^^"y ^^"^"'^ve film 2to form 

E prev^re^fiiSTsTar^f^a ^sTn^Sr^Er^^^^^^^^^ T '^ '''' '''' ^^^'^ ^ *° ^ '^-'"S an 
complex. Namely the Exarnples 2 3 5 havSfn 1 1 ' ^ "^'"^ ^" P^^^'^ntive film 3 made of a metal 

insorubleinwatl^rndfnaXeous^ 

improvements In the evaluation of anti-^n mlaraJoTor^n^rf^^^^ or su.furox.de in the present invention, show 

(Examples) 

ru^eoft^TL'Sv^rdSet^^^^^^^^ 

resin (the only diffemnce lying in that the omanic biST^ mil f preventive film 3 is made of urethane 

[0081] Name^. the eleU^al^ co du<^ra*e^^^^ tZZ'. -^''''''' '''.^T''^'''^^- 

8 of a semiconductor device 6 bv a known m^thTH ^ described in Example 1 is transcnbed onto bump electrodes 

chip mounted on the circuit board 5 Thereafter an elertrirli w ^ ^ ' semiconductor device 6 is flip- 
1 is haolened. If good results are obSfr;^fna^S^ 

gap between the circuit boa^5 anr«S semiL^^^^ epoxy resin is supplied and hardened in a 

chip mounting structure. ^ne semiconductor device 6 to seal the connection site, thereby completing the flip- 

(Example 7) 
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ductive adhesive 1 . 
(Example 8) 

5 [0083] This Example is characterized in that a flip-chip mounting structure is constructed by using the electrically 
conductive adhesive 1 of Example 3 in which the elutlon preventive film 3 Is made of a fluororesin. The construction and 
the fabrication method of the flip-chip mounting structure is the same as in Example 6 except for the electrically con- 
ductive adhesive 1 . 

10 (Example 9) 

[0084] This Example is characterized in that a flip-chip mounting structure is constructed by using the electrically 
conductive adhesive 1 of Example 4 in which the elution preventive film 3 is made of a metal complex containing dieth- 
anolamine. The construction and the fabrication method of the flip-chip mounting structure is the same as in Example 
15 6 except for the electrically conductive adhesive 1 . 

(Example 10) 

[0085] This Example is characterized in that a flip-chip mounting structure is constructed by using the electrically 
20 conductive adhesive 1 of Example 5 in which the elution preventive film 3 is made of a metal complex containing o-ami- 
nobenzoic acid. The construction and the fabrication method of the flip-chip mounting structure is the same as in Exam- 
ple 6 except for the electrically conductive adhesive 1 . 

(Comparative Example 2) 

25 

[0086] A flip-chip mounting structure of Comparative Example 2 was fabricated in correspondence with the above- 
described Examples 6 to 1 0. 

[0087] This flip-chip mounting structure was formed to have a mounting structure similar to those of Examples 6 to 
1 0 with the use of the electrically conductive adhesive of Comparative Example 1 . 
30 [0088] A test on reliability was conducted on the flip-chip mounting structures of Examples 6 to 1 0 and Comparative 
Example 2 fabricated as described above, by the following method. 

[0089] Namely, with respect to these flip-chip mounting structures, evaluation of the anti-ion-migration property was 
carried out by measuring the change in connection resistance under a high temperature and high humidity environment 
(85°C, 85%) while passing an electric cun*ent (1 0 mA) of the time of actual use. Similarly evaluation of the anti-sulfuri- 
35 zation -reaction property was carried out by measuring the change in connection resistance under a hydrogen sulfide 
atmosphere (40**C, 90%, hydrogen sulfide concentration of 3 ppm) while passing an electric current (1 0 mA) of the time 
of actual use. The results are shown in Table 2. 



Table 2 





Elution preventive film 


Migration test 


Sulfurization test 








Initial 


After 96 hrs. 


Example 6 


urethane resin 


2240h 


16mn 


26mn 


Example 7 


urea resin 


3564h 


16mri 


25mQ. 


Example 8 


fluororesin 


4158h 


15mri 


21 


Example 9 


diethanolamine Ag 


5007h 


16mil 


19mr2 


Example 10 


o-aminobenzoic acid Ag 


5878h 


16mft 


16mn 


Example 17 


o-aminobenzoic acid Ag 


5880h 


^2mQ. 


12mn 


Comparative Example 2 


none 


647h 


49mn 


165mft 



[0090] With respect to the flip-chip mounting structures of Examples 6 to 10, the following has been found out as 
compared with Comparative Example 2. Namely, the period of time till the electric current flows in the evaluation of anti- 
ion-migration property is longer than that of Comparative Example 2, thereby confirming an improvement in the anti- 
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[0091] Furthermore, the following has been confirmed by comparing the Examples. Namely bv comDarlson of thP 
SS^p^rti' °' ^ " confirmed that the Examples 9. 10 have a better ant'tn- 

[0092] Further, by comparison of the Examples, the following can be said both in the Examples 6 to 8 havino an 

coml^T"'? T °' ' ^""^^'^^ ^' '° ^-'"S - P-ven?veX" made Sf a mlS 

complex. Namely, the Examples 7. 8. 10 having an elution preventive film 3 fomied of a material which is defined 2 
being insoluble in water and in an aqueous solution containing hydrogen sulfide orsulfur oxide in thrpresent invenlT 
showjmprovements in the evaluation of anti-ion-migration property and in the evaluation of aZs^^^^n^^^^n 
property as compared with the Examples 6, 9 having an elution preventive film 3 formed of a matS oSer tfiTn fhat 
Further, between the Examples 7, 8 having an elution preventive film 3 fomied of a material wSTs dSned a^ bSo 
insoluble by the aforesaid definition, the one having less solubility is found to give a higher ev^uaSon Jesuit ' 
RlaC'il^l^^^^^^^^^^^^ ^"'^"^'^ ^^-^ to those Of Examples 1 to 5 

™tL '^''^I: ^'^^.P'^^ 6 1° 0- there is a fear that the elution preventive film 3 may possibly hinderthe electric 
eS? r (between the electrically conductive filler 2 and the bump electrodeLTbeteS^ 

LrLTt? i!. semiconductor device 6 are press-bonded in perfomiing the flip-chip mounting the dution 
caron^J!!! 1 's broken by the press-bonding process to establlh direct elecW- 

?0M^ ^? vf c connection sfte. so that the elution preventive film 3 does not hinder the connection 
[0096] Next, Examples of the third embodiment (chip component mounting structure) will be described. 

30 (Example 11) 

[ivf«^h»«i.ri|- ^^'f 'f "i'^^" ^° ^ component mounting structure fabricated by using the electrically conduc- 
tive adhesive of Example 1. Here, In Example 1. an elution preventive film 3 made of urethane resin Is usS TWs c^ta 

s ZTT- TT^ 1''""'"'" '^"'P <^^« ^l^^' SnPb-plated). two chip colls 14 (Jia^Lr S 

8mmj. he.ghtof4mm).andfourchipcapaclto;s15(3216sire.SnPb-plated)mLntedonaner^^^^^^ 
sub^^r ' ' °" ' 1 1 (30 mm X 60 mm. thickness of 1 .6 mm) made o^ I gl^^ epoj 

^u^'* ''^^ component mounting structure was fabricated in the following manner. First the electricallv con 
ductive adhesive 1 is screen-printed on the electrode 12 of the ci«n.it board 1 1 . Then, the chip XCnenri S L i s 

^ 1 S,°ctr 3°o"min;?^^^^ T .^-^'^-^'"^ --P--t mounting appai^trtoSby h i 

at 1 50 C for 30 minutes in an oven to harden the electrically conductive adhesive 1 . 



20 
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40 



(Example 12) 



thf ^ • characterized In that a chip component mounting structure is constructed with the use of 

rin Th "^^f^^f":^^^^ ' 01 Example 2. Here. m.Example 2. the elution preventive film 3 is"^^ 
resin The construction and the fabrication method of the chip component mounting stoicture are the sa^^i In Ex^» 
pie 1 1 except for the electrically conductive adhesive 1 , ' ^ 



50 (Example 13) 



Ih J^Lfr, '^^^^'•^^^^'■^^d in that a chip component mounting structure is constructed with the use of 

the elecbically conductive adhesive 1 of Example 3. Here, in Example 3. the elution preventive filr^ris ^d7of fl^^^^^ 

55 eZJoiPi 1 """^r^K ^-"tins stru^u fare^T^^^^^^ as in 

55 Example 1 1 except for the electrically conductive adhesive 1 . 
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{Example 14) 

[0101] This Example is characterized in that a chip component mounting structure is constructed with the use of 
the electrically conductive adhesive 1 of Example 4. Here, in Example 4, the elution preventive film 3 is made of a metal 
5 complex containing diethanolamine. The construction and the fabrication method of the chip component mounting 
structure are the same as in Example 1 1 except for the electrically conductive adhesive 1 . 

(Example 15) 

10 [0102] This Example is characterized in that a chip component mounting structure is constructed with the use of 
the electrically conductive adhesive 1 of Example 5. Here, in Example 5, the elution preventive film 3 is made of a metal 
complex containing o>aminobenzoic acid. The construction and the fabrication method of the chip component mounting 
structure are the same as in Example 1 1 except for the electrically conductive adhesive 1 . 

15 (Comparative Example 3) 

[01 03] A chip component mounting structure of Comparative Example 3 was fabricated in correspondence with the 
above-described Examples 11 to 1 5. 

[01 04] This chip component mounting structure was formed to have a mounting structure similar to those of Exam- 
20 pies 11 to 15 with the use of the electrically conductive adhesive of Comparative Example 1. 

[0105] A test on reliability was conducted on the chip component mounting structures of Examples 1 1 to 1 5 and on 
the chip component mounting structure of Comparative Example 3 fabricated as described above, by a method similar 
to the one used in Examples 6 to 1 0 and Comparative Example 2. The results are shown in Table 3. 

25 

Table 3 





Elution preventive film 


Migration test 


Sulfurization test 








Initial 


After 96 hrs. 


Example 1 1 


urethane resin 


2040h 


24mD. 


AOmQ. 


Example 12 


urea resin 


3099h 


25mn 


39mn 


Example 13 


fluororesin 


401 1h 


24mr2 


29mn 


Example 14 


diethanolamine Ag 


4996h 


23mn 


26mri 


Example 15 


o-aminobenzoic acid Ag 


5463h 




24mXl 


Example 18 


o-aminobenzoic acid Ag 


5475h 


21mri 


21ma 


Comparative Example 3 


none 


650h 


21 mn 


102mi2 



40 

[01 06] With respect to the chip component mounting structures of Examples 1 0 to 1 5, the following has been found 
out as compared with Comparative Example 3. Namely, the period of time till the electric current flows in the evaluation 
of anti-ion-migration property is longer than that of Comparative Example 3, thereby confirnning an improvement in the 
45 anti-ion-migration property. Also, the change in connection resistance before and after the test in the evaluation of anti- 
sulfurization -reaction property is smaller than that of Comparative Example 3. thereby confirming an improvement in 
the anti-sulfurizatlon -reaction property. 

[0107] Furthermore, the following has been confirmed by comparing the Examples. Namely, by comparison of the 
Examples 11 to 13 in which the elution preventive film 3 is fomned of a resin with the Examples 14, 1 5 in which the elu- 
50 tion preventive film 3 is formed of a metal complex, it has been confirmed that the Examples 14, 15 have a better anti- 
ion-migration property. 

[0108] Further, by comparison of the Examples, the following can be said both in the Examples 1 1 to 13 having an 
elution preventive film 3 made of a resin and in the Examples 1 4, 1 5 having an elution preventive film 3 made of a metal 
complex. Namely, the Examples 12, 13. 15 having an elution preventive film 3 formed of a material which is defined as 
55 being insoluble in water and in an aqueous solution containing hydrogen sulfide or sulfur oxide in the present invention, 
show improvements in the evaluation of anti-ion-migration property and in the evaluation of anti-sulfurization -reaction 
property as compared with the Examples 11,14 having an elution preventive film 3 formed of a material other than that. 
Further, between the Examples 12. 13 having an elution preventive film Stormed of a material which is defined as being 



13 



EP 1 045 437 A2 



so 



55 



0,001 ^ T '^^"9 ^"'""'"^ »° 9'^ ^ '''g'^^^ evaluation result 

ni« <; J^"^ Examples 1 1 to 15 (chip component mounting structures) produce effects similar to those of Exam 

S^^m (electncally conductive adhesives) and those of Examples 6 to 10 (fljp-chip moum^ZZtuS 

^ [01 1 0] Hereafter. Exan^ies of the fourth embodiment of the present inJtion wilf bTdSe^ ^" 

(Example 16) 

[Oi l 1] A circuit board 6 (See Fig. 4) Is prepared which has a structure similar to the one prepared for evaluation 
for^,rdTHr' °^^rT'"'.' *° °" ''''^"^ ^' ^'^"^ -"''"^tive adhiS^Tayii 8 ar^ 

•Sropyl alco^orHere°Th?^SL?'"* T'^Z '"'^'"9 ' ° "^'^ °^ o-aminobenzolc acid with 90 wt% of 

isopropyi alcohol. Here, the blending ratio in the complexing agent solution and the twne of th*. Bni«»nt ^= 

f^ridrr.T ^"'^^^ T ^'^^^-V-nductii fLr 2 andteil's?^f^°Ir.,C^^^^^ 
0^?? r^^f ' "^-u*^' '^'^'^'"9 ^"^ »yP« °f solvent are not particularly limrted as suc^ 

™ .i^ = '^^ test sample thus prepared has a aracture shnllartotlie lest samples prepaied in Examples 1 to 5 which 
the Examptes of the first embodiment Thus, for comparison between this Example L Ex amoST fs LlrtS 

rmr.u Jurii?°" '''^T'" ""^ ' " ^''^^"'^^ °" ^•^^^"^"y 2. Also, in SSuatton if 

=s?rL=s;rjs:=srrjo^~^^^^^^ 

(Example 17) 

rH^^ever^:r~^^^ 

Tpor rso^r^"''" ^ '""^ °^ ^ - 

LoVr?.; th'^rf*^'"' ^^^""^ ° '"j^"'^" 9^ semiconductor device 6 and the circuit 

■ ^ ^° complete a test sample of the flip-chip mounting structure. 
[0118] The test sample thus prepared has a structure similar to the test samples oreoarsd in E*flmnia= « m 
To f^""'"' °' embodiment Thus, for comparison betTef ^irS^Se an^Sa^^^^^^^ t^ 

"grerreif":Sd"^^^^ 

rnrt19] As a result, it has been confimied that, in the evaluation of anti-ion-migration property the flip-chiD mountinn 

TZtuTT':T°: ?^°" ' ^^'-^ t^'-e - nrn^ettrlJectfon^^^^^^ 

all and furtherthat the absolute value of the connection resistance value Is lowerthan the maximum 2e of Ses 
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(Example 18) 



3 tSh y P'^P^'^^ '""^'^•^ ^ construction similar to that of Compamtive 

to ThT ^^^n^ ■ ^ P f-^Ponsnt mounting structure is immersed in a complexing agent solution wh^^Ts Sir 
OoiSmSSr ' °" iT' ^"""P'" ^^30 seconds and pulled upLLom, flw^Jb^ drying a 

Ca^neitn rS^n^Ir T ''Lr '"^ ^ "^"'^ °^ ^ ^°^P'^ °" electri;ally conduSer 2 
contained in the electncally conductve adhesive layer 21 and to evaporate isopropyi alcohol. This completes the te^ 
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sample shown in Fig. 6. 

[0121] The test sample thus prepared has a structure similar to the test samples prepared in Examples 1 1 to 15 
which are the Examples of the third embodiment. Thus, for comparison between this Example and Examples 11 to 15, 
evaluation test was carried out according to a test method similar to that of Examples 11 to 1 5. The results are shown 

5 together in the aforesaid Table 3. 

[0122] As a result, it has been confirmed that, in the evaluation of anti-ion-migration property, the chip component 
mounting structure prepared according to the production method of this Example has properties similar to those of 
Examples 1 1 to 1 5 in which the elution preventive film 3 is formed in advance on the electrically conductive filler 2. Also, 
in the evaluation of anti-sulfurization -reaction property, it has been confirmed that there is no rise in the connection 

10 resistance at all and further that the absolute value of the connection resistance value is lower than the maximum value 
of Examples 11 to 15. 

[0123] As described and shown above, the present invention produces a mounting structure having a superior anti- 
ion-migration property or a superior anti-sulfurization -reaction property to the conventional ones. Further, if the present 
invention is applied to a mounting structure such as a flip-chip mounting structure or a chip component mounting struc- 

15 ture, insulation reliability is improved, thereby making it possible to reduce the connection interval between electrodes 
or the like and to save the space of the mounting structure. Furthermore, since the present invention improves the reli- 
ability against sulfurization reaction, the present invention can be applied to a product that may possibly be used in a 
gas atmosphere containing a large amount of sulfur, such as the neighborhood of a spa or the vicinity of a volcano, 
whereby it can be fully expected that the range of its use will be enlarged to a great extent. 

20 [0124] While this invention has been described with reference to the most preferable embodiments thereof, various 
changes and modifications can be made to the combinations and arrangements of components for preferable embod- 
iments without departing from the spirit and scope of this invention as defined by the appended claims. 

Claims 

25 

1. A mounting structure comprising an electric structure and an electrically conductive adhesive layer disposed on 
said electric structure, wherein said electrically conductive adhesive layer contains an electrically conductive filler, 
and an elution preventive film is disposed on at least a part of said electrically conductive filler. 

30 2. The mounting structure according to claim 1 , further comprising another electric structure disposed on said electric 
structure, said electrically conductive adhesive layer establishing electric connection between said electric struc- 
ture and said other electric structure. 

3. The mounting structure according to claim 1, wherein at least a part of said electrically conductive filler is exposed 
35 on a surface of said electrically conductive adhesive layer, and said elution preventive film is disposed at least on 

said exposed part of said electrically conductive filler. 

4. The mounting structure according to claim 3, wherein said electrically conductive adhesive layer has numerous 
holes that are in communication with each other and also in communication with a surface of said electrically con- 

■ 40 ductive adhesive layer; at least a part ot said electrically conductive filler is exposed to an inner surface of said 

holes; and said elution preventive film is disposed at least on said electrically conductive filler that is exposed to 
said inner surface of said holes. 

5. The mounting structure according to claim 1 , wherein said elution preventive film comprises a water-insoluble sub- 
45 ' stance. 

6. The mounting structure according to claim 1 . wherein said elution preventive film comprises a substance insoluble 
in an aqueous solution containing hydrogen sulfide or sulfur oxide. 

50 7. the mounting structure according to claim 1 , wherein said elution preventive film contains a metal complex. 

8. The mounting structure according to claim 1, wherein said elution preventive film contains a resin component. 

9. The mounting structure according to claim 1, wherein said electrically conductive filler contains silver. 

55 

10. The mounting structure according to claim 2, wherein said electric structure is a circuit board, and said other elec- 
tric structure is an electronic component mounted on said circuit board. 
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11. The mounting structure according to claim 10. wherein said other electric structure is a semiconductor device 
Which IS flip-chip mounted onto said electric structure made of said circuit board. 

12. An electrically conductive adhesive containing an electrically conductive filler, wherein at least a part of said elec- 
5 tncally conductive filler has an elution preventive film. H^n or saia eiec 

13. The electrically conductive adhesive according to claim 12, wherein said elution preventive film comprises a water- 
insoluble substance. 

10 14. 7?,e electrically conductive adhesive according to claim 12. wherein said elution preventive film comprises a sub- 
stance insoluble in an aqueous solution containing hydrogen sulfide or sulfur oxide. 

15. -me electricalV conductive adhesive according to claim 12. wherein said elution preventive film contains a metal 
complex. 

IS 

16. Tl»e electrically conductive adhesive according to claim 12. wherein said elution preventive film contains a resin 
component. 

17. -me electrically conductive adhesive according to claim 12. wherein said electrically conductive filler contains silver. 



20 



2S 



18. A method of producing a mounting structure, said method comprising the steps of: 

forming an electrically conductive adhesive layer on an electric structure, said electrical^ conductive adhesive 
layer containing an electrically conductive filler; and 

forming an elution preventive film on said electrically conductive flilerthat is in communication with a surface of 
said electncally conductive adhesive layer after said electrically conductive adhesive layer is handened. 

19. The method of producing a mounting structure according to claim 18, wherein said elution preventive film isfomied 
30 fe har'dened^ ^ ^'^ conductive adhesive layer after said electrically conductive adhesive layer 

20. The method of producing a mounting structure according to claim 18, wherein said electrically conductive adhesive 
layer establishes electric connection between said electric structure and another electric structure. 

35 21. The method of producing a mounting stmcture according to claim 20, wherein said electric structure is a circuit 
board, and said other electric structure is an electronic component mounted on said circuit board. 

22. The method of producing a mounting structure according to claim 20. wherein said other electric structure is a sem- 
iconductor device which is flip-chip mounted onto said circuit board. 
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